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WHAT IS CLAIMED IS: 

x . A method for manufacturing a semiconductor device, 
comprising: 

forming a patterned film having a predetermined 
5 geometry on a semiconductor substrate; and 

w et-processing the surface of said semiconductor 
substrate that has an exposed surface of a semiconductor 
ma teriai with a chemicai solution containing an organrc 

f1 -„ r sa id forming said 
solvent as a main component, after 

10 patterned film. 

2 . A method for manufacturing a semiconductor device, 

comprising: 

forming a film on a semiconductor substrate; and 
removing at least a part of said film with a chemical 
15 solution containing an organic solvent as a main component to 
expose at least a part of the surface of said semiconductor 
substrate. 

3 . A method for manufacturing a semiconductor device. 
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comprising: 

-i no film on a semiconductor 
forming an insulating tum on 



substrate; 

forming a conductive film on said insulating film; 
forming a patterned protective film having a 
predetermined geometry on said conductive film; 

selectively removing said conductive film utilizing 

said protective film as a mask; 

selectively removing said insulating film to partially 
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expose the surface of said se.con.ctor substrate; and 

conducting a wet processing for said semiconductor 

•,h a chemical solution containing an organic 
substrate with a cnemicax 

solvent as a main component. 

4 The method according to claim 3, wherein said 

selectively removing said insulating ,U» -eludes removing 
said protective film before partially exposing said surface 
of said semiconductor substrate. 
5 The method according to claim 3, 

, ' herein said forming said insulating fil* includes 
f orming a high-, insulating fil» composed of a material 

H Electric constant than that of the silicon 
having higher dielectric 

oxide film, and 

sald removing said insulating film includes: 
selectively removing a part of said nigh-, insulating 

fll m via a dry etching utilising said protective film as a 

mask; 

^ nmtective film; and 
removing said protects 

S electively removing the remained part of said high-, 
20 insulating film via a wet etching utilising said conductive 
film as a mas, to partially expose said surface of sar 
sem iconductor suhstrate, said wet etching heing carried out 
by nsing a removing solution containing an organic solvent 

«■ a nd a fluoride-containing compound, a 
a main component and a tluori 

■no solution containing hot phosphoric acid or a 
25 removing soiuliuh ^ 

removing solution containing sulfuric acid. 

6 . A m ethod for manufacturing a semiconductor device, 
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comprising : 

forming an insulating film on a semiconductor substrate, 
said insulating film comprising at least a high-, insulating 
film that has higher dielectric constant than that of the 

5 silicon oxide film; and 

selectively removing said insulating film via a wet 
etching with a chemical solution containing an organic 
solvent as a main component to partially expose said surface 
of said semiconductor substrate. ( 

10 7. A method for manufacturing a semiconductor device, 

comprising : 

forming a first film and a second film in a first 
region and a second region, respectively, on a semiconductor 
substrate; 

15 forming a protecting film that covers said second 

insulating film; 

removing said first insulating film to expose the 
surface of said semiconductor substrate in said first region; 
removing said protective film with a chemical solution 
20 containing an organic solvent as a main component; 

forming a third insulating film on said first region, 
S aid third insulating film having different thickness or 
different composition from said second insulating film. 
8 The method according to claim 7, wherein said first 

25 insulating film, said second insulating film, and said third 
insulating film are formed by oxidizing said semiconductor 
substrate in the respective corresponding regions. 
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«■« rlaim 7, further comprising 
9 Th e method according to claim 

i.Hna film and a second high k 
a first high-k insulating rixi 

£orming 

insul aCing film on sard thr* ^^^^^ 

•F-nm respectively, saiu 
inSUlatlIig d high -k insulating fil. -ing composed of 

5 ^ ^ Sald 3 hd electric constant than that of the 

a material having higher dielectri 

said organic 

10 . The method according to claim 1, 

, a solvent having polar group, 
solvent is a solv ^ q 

10 u . The method according to claim 2, where 

n r is a solvent having polar group. 

„■ to claim 3, wherein said organic 

12 . The method according to claim 

' r is a solvent having polar group, 
solvent is a sol where in said organic 

13 . The method according to claim 6, where 

, nt is a solvent having polar group. 
15 solvent is said Qrganic 

14 . The method according to claim 7, 

, a solvent having polar group- 

„,„ u .... .« - 

,„ ro l- 2-heptanone; cyclopentanone. 
20 aicohol; ethylene glycol 2 P eglycol „ thy i 

m ethylethyl Ketone; glycol ether, propy 
hher . and propyleneglycol monomethyl acetate. 
1^ The method according to claim wherein said organrc 
_ , selected £ rom the gronp consisting o,. isopropyl 

, ol- 2-heptanone; cyclopentanone, 
» elcohcl,- ethylene ^ propylene?lycol moncmethyl 

m ethylethyl ketone; glycol ether, p 
ether; and propyleneglycol monomethyl acetate. 
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tn claim 3, wherein said organic 
, 7 The method according to claim , 

lfnm the qr0 up consisting of: isopropyl 
solvent is selected from the gro p 

nlvcol . 2-heptanone; cyclopentanone; 
alcohol; ethylene glycol, v 

, ol ether; propyleneglycol monomethyl 
methylethyl ketone; glycol ether, P 

5 ether; and propyleneglycol monomethyl acetate. 

The method according to claim 3, wherein said organi 
so ; ve nt is selected from the group consisting of: isopropyl 

nlvcol" 2-heptanone; cyclopentanone; 
alcohol; ethylene glycol, V 

, rt i P ther- propyleneglycol monomethyl 
methylethyl ketone; glycol ether, P 

10 ether; and propyleneglycol monomethyl acetate. 

The method according to claim 6. wherein said organic 
solvent is selected from the group consisting of: isopropyl 

, 1 . o_ heP tanone; cyclopentanone; 
alcohol; ethylene glycol, 2 hepta 

n ,nl ether; propyleneglycol monomethyl 
methylethyl ketone; glycol ether, P 

15 ether; and propyleneglycol monomethyl acetate. 

• - Maim 7 wherein said organic 
20. The method according to claim 7, w 

solvent is isopropyl alcohol. 

- H.im 1 wherein said organic 

21 The method according to claim 1, wn 

n h „i and said chemical solution 

solvent is isopropyl alcohol, and 

20 contains not less than ,0 % vol. of isopropyl alco hoi 

22 The method according to claim 2, wherein said organic 
is isopropyl alcohol, and said chemical solution 

i _-p i Qnnropyl alcohol. 
nnt less than 90 % vol. of isopropy 
contains not less ■ 

+. 3 wherein said organic 

23 The method according to claim 3, w 

, wni and said chemical solution 
solvent is isopropyl alcohol, and 

■ not less than 90 % vol. of isopropyl alcohol, 
contains not less un . 

*-„n to claim 6, wherein said organic 
24 . The method according to claim 
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, alcohol, and said chemical solution 
— " iSOPt ° Py o % ol. of iso P ro P yl alcohol. 

»■ «" m6th0d ; * said chemical solution 

— iS 1S0Pr0 ^ I lol o, iso Pt o Py l alcohol. 

cont ains not less than _ ^ ft 

26 . A method for manufacturing 



COmPrlSin9: . film on a semiconductor substrate, 

— - lnSUlatin 9£ I leas tahigh-x insulating 
S ald insulating film comprising at 

, hlQher dielectric constant than that 
10 film that has higher 

silicon oxide film; 

selectively removing the insulating fU™ 

t h a chemical solution containing an oxidizing acid 
etching with a chemi 

v . n , 7 expose the surface oi 
or a salt thereof to partially expo 

15 semiconductor substrate. 

27 The method according to claim 26, 

• d or the salt thereof contains one or more 
oxidizing acid or the phosphoric 
compounds selected from the group consisting of P 
d . sulfuric acid,- nitric acid; perchloric acid, 
acid, sultur cer ium ammonium 

■n ^cid- and salts thereof, and 
20 permanganic acid, 

nitrate. wherein said removing 

^■-i™ i q rarried out ai a ^ 
said insulating film is 

25 29 . A semiconductor device comprising: 

a semiconductor substrate; and / 

a first gate insulating film and a second insulating 
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film formed in different regions, respeotively, on said 
semiconductor substrate, 

wherein said first gate insulating film comprises a 
first insulating film and a first high-k film formed on said 
first insulating film, said second gate insulating film 
oomprises a second insulating film and a second high-, film 
formed on said second insulating film, said second insulating 
film having a different thickness or a different material 
from that of said first insulating film, and said first high- 
k film and said second high-* film are formed of zirconium, 
hafnium, lanthanoid, aluminum, indium, gallium or the oxides 
thereof, and have higher dielectric constant than that of the 
silicon oxide film. 



